Signal transduction from membrane to nucleus: the special case for neurons.
Neurons have a unique problem with signal transduction from the membrane in the region of their terminals back to the cell body and nucleus. This distance may be several meters in some nerves in some species, so there is a requirement for some mechanism to stabilize the signal. This review examines two complementary mechanisms for this signal transduction, either by the retrograde axonal transport of the neurotrophic factor together with its receptor, or the transport of a stable activated second messenger molecule. Extrapolation of studies on the fibroblast signal transduction pathway, where it has been shown that G1 can translocate from the membrane to the nucleus, has led to the demonstration of the retrograde axonal transport of several putative signaling molecules. The alpha subunits of both G1 and Gz are retrogradely transported and Gz alpha or possibly the intact heterotrimeric Gz subsequently accumulates in dorsal root ganglia nuclei. Thus Gz1 Gi1 and potentially other G-proteins and distinct signaling molecules may provide additional signal transduction pathways to that of the neurotrophins from terminal to nucleus.